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(54) RADIO COMMUNICATION SYSTEM, CONTROL STATION, COMMUNICATION APPARATUS, 
COMMUNICATION CONTROL METHOD, RADIO COMMUNICATION METHOD, AND 
COMMUNICATION CONTROL PROGRAM 



(57) In a radio communications system comprising 
a first radio system and a second radio system different 
from the first radio system, the control station of the first 
radio system controls communications between com- 
munication devices belonging to the second communi- 



cations system, with a control signal of the first commu- 
nications system. Thus, by using both systems of the 
radio communications system having the fist radio sys- 
tem and the different second radio system, it is able to 
avoid collision between information transmission and to 
improve transmission efficiency. 
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Description 

Technical Field 

[0001] This invention relates to a radio communica- 
tions system, control station, communication device, 
communication control method, radio communication 
method, and communication control program which are 
used in a digital radio communications system. 

Background Art 

[0002] Recent years, an information transmission 
method using a small-scale network such as a wireless 
LAN has come into actual use, and connections are gen- 
erally established by using an access point (AP) for con- 
trolling small-scale terminals, without large-scale base 
station equipment. 

[0003] For instance, such a small-scale network is so- 
called star-like network in which a control station 77 is 
placed in the center of the network and communication 
terminals 71 - 76 are connected to the control station 
77, as shown in Fig, 19. Therefore, in this formation, 
each communication terminal 71 - 76 communicates 
with the control station 77 functioning as an access 
point. 

[0004] When information transmission is performed 
via such a network, information is once transmitted 
through an up-link to the control station 77 from a com- 
munication terminal that is an information transmitter, 
and then the information is transmitted to a communi- 
cation terminal that is an information receiver from the 
control station 77 through a down-link. 
[0005] Besides, communication devices which estab- 
lish connections, so-called ad hoc network, are consid- 
ered in which arbitrary communication devices 81 - 87 
are mutually connected, without an access point, as 
shown in Fig. 20. In this ad hoc network, each commu- 
nication device 81 - 87 can connect to its neighboring 
communication devices with which the communication 
device 81 - 87 can directly communicate, so as to per- 
form communications. Fig. 20 shows that the communi- 
cation device 81 can directly communicate with the com- 
munication device 82, the communication device 86 and 
the communication device 87, but it is a hidden terminal 
forthe others, that is, the communication device 83, the 
communication device 84 and the communication de- 
vice 85 because it can not communicate with them. 
[0006] A conventional small-scale network such as a 
wireless LAN is provided with an access point, so that 
communication devices maintain their mutual connec- 
tivity by communications therebetween in the network 
via the access point. 

[0007] However, because such a method is generally 
and widely employed that an up-link is used from a com- 
munication terminal that is an information transmitter to 
an access point and a down -link is used from the access 
point to a communication terminal that is an information 



receiver, both of up-link and down-link must be used 
even for the information transmission between neigh- 
boring communication terminals, which exists a problem 
that the transmission efficiency deteriorates. 

s [0008] In the ad hoc network in which an access point 
is not required, one transmission line between commu- 
n ication terminals can be used efficiency; however, such 
a danger exists that transmission information from a 
communication device that is a desired information 

10 transmitter and information sent from another device 
that is not capable of recognizing the desired informa- 
tion transmitter would collide because of so-called hid- 
den terminal problem, and so some control is needed. 
[0009] Therefore, at present, control called RTS/CTS 

is control has been proposed in which neighbors are in- 
formed that a transmission line is going to be used, be- 
fore information transmission. This control, however, 
causes complexity of the control, which is a problem. 
[0010] Therefore, it is desired to make the best use of 

so the advantages of both of above-mentioned small-scale 
network and ad hoc network, to expand the range of uti- 
lization by using both networks in common 
[0011] For example, the Japanese Patent Laid Open 
No. 275237/96 discloses such a technique that a mobile 

25 communications system is used for a request for infor- 
mation and a wireless LAN system is used for reception 
of information by a combination of the mobile commu- 
nications system such as PHS (Personal Handyphone 
System) and the wireless LAN (Local Area Network) 

30 system capable of performing high-speed radio trans- 
mission. This technique, however, has a problem in that 
the format of information should be changed between 
the mobile communications system and the wireless 
LAN system with a converting device or the like. 

35 [0012] In addition, the Japanese Patent Laid Open 
No. 274776/96 discloses such an address management 
method for a radio communications system in which a 
communication terminal has communication interfaces 
physically different from each other for plural radio chan- 

40 nels to simultaneously perform communications on the 
plural radio channels which use different addresses. 
This method, however, needs acondition thatthe mobile 
communications system and the wireless LAN system 
physically connect to each other. 

45 

Description of the Invention 

[0013] Considering above-mentioned respects, this 
invention aims to propose a radio communications sys- 

50 tern, control station, communication device, communi- 
cation control method, radio communication method, 
and communication control program which are capable 
of improving transmission efficiency by using both sys- 
tems of a small-scale radio network having a control sta- 

55 tion and a small-scale network without a control station, 
avoiding collision between information transmission. 
[0014] The radio communications system according 
to the present invention is characterized by comprising 
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a first radio system and a second radio system different 
from the first radio system. The control station of the first 
radio system controls communications of communica- 
tion devices which belong to the second communica- 
tions system, with control signals of the first communi- 
cations system. 

[0015] Further, the control station of this invention is 
a control station of a first radio communications system 
of a radio communications system comprising the first 
radio system and a second radio system different from 
the first radio system, and is characterized by controlling 
communications of communication devices which be- 
long to the second communications system, with control 
signals of the first communications system. 
[0016] Still further, the communication device of this 
invention is a communication device which can access 
a first communications system of which the network is 
controlled by the control station and the second com- 
munications system having a different network forma- 
tion from the first communications system, and the com- 
munication device is characterized by comprising a 
channel-allocation requesting means for transmitting a 
channel-allocation request for the second communica- 
tions system to the control station based on network in- 
formation given from the control station which controls 
the first communications system, a receiving means for 
receiving allocated-channel information of the second 
communications system allocated by the control station 
in response to the channel-allocation request, and a 
transmitting means for performing information transmis- 
sion via the second communications system based on 
the allocated-channel information. 
[0017] Still further, the communication device of this 
invention is a communication device which can access 
a first communications system of which the network is 
controlled by the control station, and a second commu- 
nications system having a different network formation 
from the first communications system, and the commu- 
nication device is characterized by comprising a first 
communication means for performing communications 
via the first communications system, a second commu- 
nication means for performing communications via the 
second communications system, and a transmission 
control means for receiving via the first communication 
means network information transmitted from the control 
station which controls the first communications system 
and performing information transmission via the second 
communications system based on the network informa- 
tion. 

[0018] Still further, the communication control method 
of this invention is a communication control method of 
the control station of a first radio communications sys- 
tem in a radio communications system comprising the 
first radio system and a second radio system different 
from the first radio system, and the communication con- 
trol method is characterized by comprising a step of re- 
ceiving a channel-allocation request from a communi- 
cation device which belongs to the second radio com- 



munications system, a step of searching for available 
channels in response to the channel-allocation request, 
and a step of giving a notification of allocated-channel 
information of the second radio communications system 

s obtained by the search, via the first radio system. 
[0019] Still further, the communication control method 
of this invention is a communication control method of 
the control station of a second radio communications 
system in a radio communications system comprising a 

10 first radio system and the second radio system different 
from the first radio system, and the communication con- 
trol method is characterized by comprising a step of re- 
ceiving allocated-channel information of the second ra- 
dio communications system given from the control sta- 

15 tion of the first radio communications system via the first 
radio communications system, and a step of notifying 
plural communication devices of the received allocated- 
channel information via the second radio communica- 
tions system. 

20 [0020] Still further, the radio communication method 
of this invention is a radio communication method for 
performing communications between transmission de- 
vices in first and second radio systems by using the first 
radio system of which the network is controlled by the 

25 control station and the second radio system having a 
different network formation from the first radio system, 
and the radio communication method is characterized 
by comprising a step at which the control station notifies 
communication devices of network information via the 

30 first communications system, and a step at which the 
communication devices perform information transmis- 
sion via the second communications system base on the 
network information. 

[0021] Still further, the communication control pro- 
35 gram of this invention is a communication control pro- 
gram of the control station of a second radio communi- 
cations system in a radio communications system com- 
prising a first radio system and the second radio system 
different from the first radio system, and the communi- 
40 cation control program is characterized by comprising a 
step of receiving allocated-channel information of the 
second radio communications system given from the 
control station of the first radio communications system 
via the first radio communications system, and a step of 
*5 notifying plural communication devices of the received 
allocated-channel information via the second radio com- 
munications system. 

[0022] Still further, the radio communication program 
of this invention is a radio communication program for 

50 performing communications between transmission de- 
vices in first and second radio systems by using the first 
radio system of which the network is controlled by the 
control station and the second radio system having a 
different network formation from the first radio system, 

55 and the radio communication program is characterized 
by comprising a step at which the control station notifies 
communication devices of network information via the 
first communications system, and a step at which the 
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communication devices perform information transmis- 
sion via the second communications system based on 
the network information. 

[0023] According to the present invention, the radio 
communications system is composed of af irst radio sys- 
tem of which the network is controlled by the control sta- 
tion and a second communications system in which 
communications are directly performed between com- 
munication devices, so that the radio network can be 
effectively controlled by using the first radio system and 
further radio transmission can be also effectively per- 
formed by using the second radio system. 

Brief Description of the Drawings 

[0024] 

Fig. 1 is a schematic diagram showing a network 
formation employed for a radio transmission meth- 
od of the present invention. 
Fig. 2 is a schematic diagram showing a network 
formation employed for a radio transmission meth- 
od of the present invention. 
Fig. 3 is a block diagram showing the construction 
of a radio transmission device of the embodiment 
of the present invention. 

Fig. 4 is a sequence diagram of allocation of the 
second radio system. 

Fig. 5 is diagrams showing frame formats in which 

transmission using the second radio system is 

adaptively added to the first radio system, 

Fig. 6 is diagrams showing frame formats for a case 

in which devices composing the network use the 

first radio system while the second radio system is 

used. 

Fig. 7 is a diagram showing a case of using the first 
radio system with the frame format shown in Fig. 6 
(a). 

Fig. 8 is a diagram showing an example of a case 
of using the first radio system with the frame format 
shown in Fig. 6(b). 

Fig. 9 is a diagram showing an example of a case 
of using the first radio system with the frame format 
shown in Fig. 6(c). 

Fig. 1 0 is a diagram showing an example of a case 
of using the first radio system with the frame format 
shown in Fig. 6(d). 

Fig. 11 is diagrams showing frame formats of a case 
where devices composing the network uses the first 
radio system while the second radio system is used. 
Fig. 12 is a diagram showing an example of a case 
of using the first radio system with the frame format 
shown in Fig. 11 (a). 

Fig. 13 is a diagram showing an example of a case 
of using the first radio system with the frame format 
shown in Fig. 11 (b). 

Fig. 14 is a diagram showing an example of a case 
of using the first radio system with the frame format 



shown in Fig. 11 (c). 

Fig. 1 5 is a diagram showing an example of a case 
of using the first radio system with the frame format 
shown in Fig. 11 (d). 

s Fig. 16(a) is a diagram that represents use of the 
first radio system which affects the second radio 
system. Fig. 1 6(b) is a diagram that represents use 
of the first radio system which does not affect the 
second radio system. Fig. 16(c) is a diagram that 

10 represents use of the first radio system for a case 
where influences on the second radio system are 
considered individually. 

Fig. 17 is a diagram showing an example of modu- 
lation processing of an ultra wideband signal. 
is Fig. 1 8 is a diagram showing an example of demod- 
ulation processing of an ultra wideband signal. 
Fig. 1 9 is a diagram showing an example of the con- 
struction of a small-scale network having a control 
station. 

20 Fig. 20 is a diagram showing an example of the con- 
struction of an ad hoc small-scale network. 

Best Mode for Carrying out the Invention 

25 [0025] The present invention uses a first communica- 
tions system of which the network is controlled by a con- 
trol device and a second communications system hav- 
ing a different network formation from the first commu- 
nications system. 

30 [0026] Notcthat.thcfirstcommunicationssystemand 
the second communications system have different 
physical layers. For a specific example, the first com- 
munications system uses a physical layer of the 
IEEE802.11 standards, while the second communica- 

35 lions system uses a physical layer of the UWB (Ultra 
Wideband) communication which is a communication 
method using pulses. 

[0027] Further, the first communications system and 
the second communications system use different signal 

40 waveforms. For a specific example, a signal which is 
used by the first communications system is a signal of 
sign wave, while a signal which is used by the second 
communications system is a signal of pulse wave. 
[0028] Furthermore, the first communications system 

*5 and the second communications system use different 
transmission bandwidths. For a specific example, the 
first communications system uses the transmission 
bandwidth of 10 Mbps, while the second communica- 
tions system uses the transmission bandwidth of 100 

so Mbps. 

[0029] In the present invention, the control station ex- 
isting in the first communications system controls not 
only the communication devices belonging to the first 
communications system but also the communication 
55 devices belonging to the second communications sys- 
tem, by using a beacon signal (notification signal). The 
communication devices belonging to the second com- 
munications system communicate with other communi- 
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cation devices based on the control information. A dif- 
ferent control station may be provided in the second 
communications system but it is not necessary essen- 
tial. 

[0030] An embodiment of the present invention will be 
described in detail hereinafter with reference to the at- 
tached drawings. 

[0031] Fig. 1 and Fig. 2 are drawings showing network 
formations used for a radio transmission method of the 
present invention. 

[0032] Fig. 1 represents an example of a network for- 
mation in a small-scale radio network (first communica- 
tions system) having a control station. In this figure, a 
communication device 7 in the network functions as the 
control station to control communication devices 1 - 6 
that exist around it. 

[0033] Fig. 2 represents an example of a network for- 
mation in a small-scale radio network (second commu- 
nications system) that does not have a control station. 
In this figure, it includes all communication devices 1 - 
6 composing the network, and a communication device 
7, which has a function capable of working as the control 
station of the first radio system, and direct transmission 
is performed between the communication devices, not 
via the control station. 

[0034] Besides, the information transmission that us- 
es the first communications system shown in Fig. 1 also 
may allows the direct communications, not via the con- 
trol station, in the same way as the information trans- 
mission method employing the second communications 
system. 

[0035] Fig. 3 is a block diagram showing the construc- 
tion of a radio transmission device that works as a con- 
trol station and a communication device concerning the 
embodiment 1 of this invention. In the radio transmission 
device shown in Fig. 3 : an interface unit 11 exchanges 
audio information and video information with an exter- 
nally connected AV device (not shown). The audio infor- 
mation and video information are stored in a radio trans- 
mission buffer 12. 

[0036] A first communications system radio transmit- 
ting/receiving unit 13 modulates the audio information 
and video information that have been stored in the radio 
transmission buffer 12, into a signal which is to be trans- 
mitted via the first communications system, and also de- 
modulates a signal transmitted via the first communica- 
tions system, for example, a control signal transmitted 
from the control station of the first communications sys- 
tem. 

[0037] Besides, a second communications system ra- 
dio transmitting/receiving unit 15 modulates the audio 
information and video information that have been stored 
in the radio transmission buffer 12, into a signal which 
is to be transmitted via the second communications sys- 
tem, and also demodulates a signal transmitted via the 
second communications system. 
[0038] This embodiment is explained for a case where 
the second communications system radio transmitting/ 



receiving unit 15 performs both transmission and recep- 
tion, however, this invention can be realized also in a 
case where it performs only onefunction of transmission 
and reception. 

s [0039] The first communications system radio trans- 
mitting/receiving unit 13 preferably exists in every com- 
munication device, however, in the case where the sec- 
ond communications system has a control station, only 
the control station may have the unit 1 3. 
[0040] In addition, in the case where the second com- 
munications system has a control station, only the con- 
trol station needs the first communications system radio 
transmitting/receiving unit 13 and the second communi- 
cations system radio transmitting/receiving unit 15, and 
the other communication devices may have only the 
second communications system radio transmitting/re- 
ceiving unit 15. In this case, the control station of the 
second communications system receives a beacon sig- 
nal of the first communications system and notifies the 
other communication devices of the beacon signal as a 
beacon signal of the second communications system. 
[0041 ] A signal that has been encoded by the first and 
the second radio transmitting/receiving units 13 and 15 
is sent out to a medium via an antenna 14, and a signal 
from a medium is received via the antenna 14. For con- 
venience, only one antenna is shown, but different an- 
tennae may be provided for the first communications 
system and the second communications system. 
[0042] A radio reception buffer 16 stores information 
received by the first and the second communications 
system radio transmitting/receiving units 13 and 15. The 
information stored in the radio reception buffer 1 6 is out- 
putted via the interface unit 11 to an externally connect- 
ed AV device. 

[0043] A communication control unit 17 performs an 
above-mentioned series of control. Besides, an informa- 
tion storage unit 1 8 stores the kind of a communications 
system to be used for transmission, the channel infor- 
mation, and various kinds of information about this de- 
vice. 

[0044] In the radio communications system employ- 
ing the ultra wideband (UWB) signal, an information 
transmitter device multiplies information to be transmit- 
ted by a prescribed spreading code series to form 
spread information, uses an impulse signal obtained by 
changing a phase or subtle change in time according to 
the spread information, as a transmission signal, and an 
information receiver device identifies the information bit 
of the impulse signal based on the phase or the subtle 
change in time of the impulse, to obtain the desired in- 
formation bit by despreading the information bit with the 
prescribed spreading code series. 
[0045] Basically, ultra wideband communication (ultra 
wideband transmission method) performs baseband 
transmission using a signal comprising a series of puls- 
es having a very narrow pulse width (for example, less 
than 1 ns (nanosecond)). In addition, its occupied band- 
width is a bandwidth of such a GHz order that a value 
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obtained by dividing the occupied bandwidth by its cen- 
tral frequency (for example, between 1 GHz and 1 0GHz) 
is almost one, and the bandwidth is extremely large as 
compared with a bandwidth used in the W-CDMA sys- 
tem, cdma 2000 system or a wireless LAN using SS 
(Spread Spectrum) or OFDM (Orthogonal Frequency 
Division Multiplexing). 

[0046] In addition, the ultra wideband transmission 
method has such a feature that its low signal power den- 
sity does not easily interfere with other radio systems, 
and is expected as a technique capable of overlying on 
the frequency bandwidth used by the existing radio sys- 
tem. Furthermore, the ultra wideband transmission 
method is hopeful as a technique for ultra high speed 
radio transmission at the level of 1 00 Mbps, using a per- 
sonal area network (PAN) because of its wide band. 
[0047] The embodiment of this invention explains 
about a case where the second communications system 
is a radio system using an ultra wideband signal. Note 
that, in this case, a radio system which performs com- 
munications employing a prescribed frame structure 
can be considered as the first communications system, 
like the radio system under the IEEE802.11 standards 
and the radio system under the IEEE802.15 standards. 
[0048] Fig. 1 7 is a figure showing an example of mod- 
ulation processing of an ultra wideband signal which is 
performed by the second communications system 
transmitting/receiving unit 15 In a case where the com- 
munication device functions as an information transmit- 
ter. In Fig, 17, reference numeral 51 indicates an infor- 
mation bit to be transmitted, that is, the output of the 
radio transmission buffer 12. By multiplying this infor- 
mation bit 51 by a prescribed spreading code 52, spread 
information 53 is obtained. Then, an impulse is gener- 
ated of which the phase changes with the 0/1 informa- 
tion of the spread information 53 and an ultra wideband 
transmission signal 54 is generated. 
[0049] Fig. 1 8 is a drawing showing an example of de- 
modulation processing of an ultra wideband signal 
which is performed by the second communications sys- 
tem transmitting/receiving unit 15 in a case where a 
communication device functions as an information re- 
ceiver. Fig. 18 shows the despreading processing by the 
information receiver device. In Fig. 18, it is assumed that 
a received signal 61 composed of various components 
has been received via the antenna 14. 
[0050] From this received signal 61 , the second com- 
munications system transmitting/receiving unit 15 ob- 
tains a despread signal 63 based on the spreading code 
62 the same as the spreading code used by the trans- 
mitter device. That is, an impulse of which the phase 
changes with the 0/1 information of the spreading code 
series which periodically continues on a prescribed in- 
formation bit basis is formed, thereby generating a de- 
spread signal 63. Then, by sequentially multiplying the 
received signal 61 by the despread signal 63, a com- 
posed signal 64 is generated. And then, a signal com- 
ponent of the information bit length of the composed sig- 



nal 64 is integrated by an integrating circuit or the like 
(in the same figure, see wave 65) to output restored in- 
formation 66 as the most accurate value. 
[0051] Note that, this embodiment uses the bi-phase 

s modulation method using the change of the phase as 
the 0/1 information of the ultra wideband signal, as a 
modulation method, but for example, a pulse location 
modulation method can be applied, using a signal which 
has subtle different impulse generating timing based on 

10 the 0/1 information of the spread signal disclosed in the 
Japanese Patent Laid Open No. 508725/98. 
[0052] Next explanation is about a radio transmission 
method of this invention using a radio communication 
device having the above construction. 

is [0053] Fig. 4 is a diagram showing a sequence for a 
case where the communication device 7 as the control 
station of the network shown in Fig. 1 performs the al- 
location of a transmission band of the second commu- 
nications system that is used in transmission over the 

20 network shown in Fig. 2. The first communications sys- 
tem uses a frame structure under the time division for 
communication, and the control device (control station) 
periodically broadcasts Network synchronization infor- 
mation 21 existing in the header of the frame to the 

25 whole network. This Network synchronization informa- 
tion 21 is sent to the communication control unit 1 7 via 
the first communications system radio transmitting/re- 
ceiving unit 13 in each communication device. 
[0054] In a case where a certain communication de- 

30 vice is to use the first communications system, it sends 
a utilization request 22 to the control station of the first 
communications system, needless to say. In a case 
where a certain communication device is to use the sec- 
ond communications system, on the other hand, the 

35 communication control unit 17 of this communication 
device transmits a utilization request 22 to the control 
station of the first communications system as an infor- 
mation transmitter device. 

[0055] If the second communications system can be 

40 used, the control station notifies the information receiver 
device and information transmitter device of the alloca- 
tion of the second communications system, with the Net- 
work synchronization information 23. 
[0056] In the information transmitter device, the Net- 

*5 work synchronization information 23 is sent to the com- 
munication control unit 1 7 via the first communications 
system radio transmitting/receiving unit 13. On the basis 
of scheduling information (region allocation information) 
that is included in the Network synchronization informa- 

50 tion 23, the communication control unit 17 causes the 
radio transmission buffer 12 to output information about 
the second communications system. The second com- 
munications system radio transmitting/receiving unit 15 
reads out the information stored in the transmission buff- 

55 er 12 and modulates it into a signal to be transmitted in 
the second communications system, thus performing 
transmission 24 to the information receiver device via 
the second communications system. 
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[0057] By the way, in a case where a feedback 25 of 
acknowledgement is required, such a process may be 
adopted that the information is sent from the information 
receiver device to the information transmitter device via 
the first communications system as necessary. This 
feedback signal is sent to the communication control 
unit 1 7 via the first communications system radio trans- 
mitting/receiving unit 13 of the information transmitter 
device. 

[0058] Figs. 5(a) - (d) are diagrams showing a frame 
format wherein transmission via the second communi- 
cations system is adaptively added to the transmission 
via the first communications system. Now, such a case 
will be shown that a frame period is determined every 
fixed time and information is transmitted within the frame 
period by the time-division multiplexing as necessary. 
[0059] Fig. 5(a) shows a frame format of a case where 
the second radio system is not used. As shown in this 
figure, the first communications system has such a con- 
figuration that Network synchronization information 31 
is broadcasted from the control station every prescribed 
time. In addition, information transmission 32 in the first 
communications system is performed by the prescribed 
access control method. Besides, the whole region of the 
second communications system is treated as spare (un- 
used) because transmission is not performed. 
[0060] Fig. 5(b) shows a frame format of a case where 
information transmission is performed by using the sec- 
ond communications system. This figure represents 
such a state that only a region for first stream transmis- 
sion 33 has been allocated, because the transmission 
line is time-division-multiplexed and used by allocating 
the transmission region for each link as necessary. Be- 
sides, a portion to which any region is not allocated in 
the second communications system is treated as spare 
(unused) because transmission is not performed. 
[0061] Fig. 5(c) shows a frame format of a case where 
information is multiplexed and transmitted using the 
second communications system. This figure represents 
such astatethat, in addition to the first stream transmis- 
sion shown in Fig. 5(b), a region necessary for second 
stream transmission 34 has been allocated also for an- 
other stream transmission. Besides, a portion to which 
any region is not allocated in the second communica- 
tions system is treated as spare because transmission 
is not performed. 

[0062] Fig. 5(d) shows a frame format of a case where 
information transmission is further multiplexed and per- 
formed by using the second communications system. 
This figure represents such a state that, in addition to 
the first stream transmission 33 and the second stream 
transmission 34 shown in Fig. 5(c), a region necessary 
for third stream transmission 35 has been further allo- 
cated for another stream transmission. Besides, a por- 
tion to which any region is not allocated in the second 
communications system is treated as spare because 
transmission is not performed. 
[0063] Figs. 6(a) - 6(d) and Figs. 11(a) - 11(d) are di- 



agrams showing frame formats of a case where devices 
composing the network use the first communications 
system while the second communications system is 
used. 

s [0064] Fig. 6(a) shows an example of a case where 
the first communications system can be used in all re- 
gions while the second communications system is used 
for three stream transmissions. That is, in thefirst com- 
munications system, Network synchronization informa- 

10 tion 41 is transmitted in the header of the frame and 
asynchronous transmission 42 is performed in the other 
band. In the second communications system, the first 
stream transmission 43, the second stream transmis- 
sion 44 and the third stream transmission 45 are per- 

15 formed during the asynchronous transmission period of 
the first communications system. This allows devices 
which are not using the second communications system 
to communicate with each other in the first communica- 
tions system by using such a frame format. 

20 [0065] Fig. 7 shows an example of a case of using Ihe 
first communications system with the frame format 
shown in the above Fig. 6(a). In this figure, a black arrow 
701 represents information transmission in thefirst com- 
munications system and white arrows 702 - 704 repre- 
ss sent information transmission using the second commu- 
nications system. In the example shown in the figure, 
thefirst stream transmission 43 from the communication 
device 1 to the communication device 2 (the arrow 702), 
the second stream transmission 44 from the communi- 

30 cation device 6 to the communication device 1 (the ar- 
row 703), and the third stream transmission 45 from the 
communication device 5 to the communication device 6 
(the arrow 704) are performed in sequence using the 
second communications system. On the other hand, the 

35 communication device 3 and the communication device 
(control station) 7 that do not use the second communi- 
cations system during the asynchronous transmission 
period of thefirst communications system perform infor- 
mation transmission (the arrow 701 ) using the first com- 

40 munications system. The other region in the first com- 
munications system is treated as a spare region, and 
such control is performed that communications via the 
first communications system are not performed in the 
region that is used by the second communications sys- 

45 tern. 

[0066] Fig. 6(b) shows an example of a case of, while 
the second communications system is used, allowing 
the utilization of the first communications system (asyn- 
chronous transmission 42) in the region other than the 

so region (of time) when the first stream transmission 43 is 
performed. The region of the first communications sys- 
tem that corresponds to the first stream transmission 43 
becomes a spare (unused) region, because if informa- 
tion transmission is performed in that region it is feared 

55 that reception of the first stream transmission may be 
disturbed. With such a frame format, the first communi- 
cations system is used for a case where communication 
is performed to a device that is performing the first 
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stream transmission 43 via the second communications 
system, orfor a case where thefirst stream transmission 
43 may be affected. 

[0067] Fig. 8 shows an example of a case of using the 
first communications system with the frame format 
shown in the above Fig. 6(b). In this figure, a black arrow 
801 represents information transmission using the first 
communications system, and white arrows 802 - 804 
represent information transmission using the second ra- 
dio system. In the example shown in the figure, the first 
stream transmission 43 from the communication device 
1 to the communication device 2 (the arrow 802), the 
second stream transmission 44 from the communication 
device 6 to the communication device 1 (the arrow 803), 
and the third stream transmission 45 from the commu- 
nication device 5 to the communication device 6 (the ar- 
row 804) are performed in sequence, using the second 
communications system. On the other hand, the com- 
munication device (control station) 7 and the communi- 
cation device 2. which do not use the second commu- 
nications system during asynchronous transmission pe- 
riod 42 of the first communications system, perform in- 
formation transmission (the arrow 801) using the first 
communications system. The other region in the first 
communications system is treated as a spare region, 
and such control is performed that communications in 
thefirst communications system are not performed with- 
in the region used by the second communications sys- 
tem. 

[0068] Fig. 6(c) shows an example of a case of allow- 
ing the utilization of the first communications system 
(asynchronous transmission 42) in the region otherthan 
the region (of time) when the second stream transmis- 
sion 44 is performed, while the second communications 
system is used. The region of the first communications 
system that corresponds to the second stream transmis- 
sion 44 becomes a spare region, because if information 
transmission is performed in that region, it is feared that 
reception of the second stream transmission may be 
disturbed. With such a frame format, the first communi- 
cations system is used for a case where communication 
is performed to a device that is performing the second 
stream transmission 44 in the second communications 
system, or for a case where the second stream trans- 
mission 44 may be affected. 

[0069] Fig. 9 shows an example of a case where the 
first communications system is used with the frame for- 
mat shown in the above Fig. 6(c). In this figure, a black 
arrow 901 represents information transmission of the 
first communications system, and white arrows 902 - 
904 represent information transmission that use the 
second communications system. In the example shown 
in the figure, the first stream transmission 43 from the 
communication device 2 to the communication device 3 
(the arrow 902), the second stream transmission 44 
from the communication device 6 to the communication 
device 1 (the arrow 903), and the third stream transmis- 
sion 45 from the communication device 5 to the commu- 



nication device 6 (the arrow 904) are performed in se- 
quence, using the second communications system. On 
the other hand, the communication device (control sta- 
tion) 7 and the communication device 1, which do not 

s use the second communications system during the 
asynchronous transmission period 42 of the first com- 
munications system, perform information transmission 
(the arrow 901) using the first communications system. 
The other region in the first communications system is 

10 treated as a spare region, and such control is performed 
that communications via the first communications sys- 
tem are not performed within the region that is being 
used by the second communications system. 
[0070] Fig. 6(d) shows an example of a case of allow- 

is ing the utilization of the first communications system 
(asynchronous transmission 42) in the region otherthan 
the region (of time) when the third stream transmission 
45 is performed, while the second communications sys- 
tem is used. The region of the first communications sys- 

20 tern that corresponds to the third stream transmission 
45 becomes a spare region, because if information 
transmission is performed in that region, it is feared that 
reception of the third stream transmission may be dis- 
turbed. With such a frame format, thefirst communica- 

25 tions system is used for a case where communications 
are performed to a device that is performing the third 
stream transmission 45 in the second communications 
system, or for a case where the third stream transmis- 
sion 45 may be affected 

30 [0071] Fig. 10 shows an example of a case of using 
the first communications system with the frame format 
shown in the above Fig. 6(d). In this figure, a black arrow 
1001 represents information transmission of the first 
communications system, and white arrows 1 002 - 1 004 

35 represent information transmission using the second 
communications system. In the example shown in the 
figure, thefirst stream transmission 43 from the commu- 
nication device 1 to the communication device 2 (the ar- 
row 1 002), the second stream transmission 44 from the 

40 communication device 2 to the communication device 3 
(the arrow 1003), and the third stream transmission 45 
from the communication device 5 to the communication 
device 6 (the arrow 1004) are performed in sequence, 
using the second communications system. On the other 

45 hand, the communication device (control station) 7 and 
the communication device 6, which do not use the sec- 
ond communications system during the asynchronous 
transmission period 42 of the first communications sys- 
tem, perform information transmission (the arrow 1001) 

so using the first communications system. The other region 
in thefirst communications system is treated as a spare 
region, and such control is performed that communica- 
tions in the first communications system are not per- 
formed within the region that is used by,the second com- 

55 munications system. 

[0072] Fig. 11 (a) shows an example of a case of, while 
the second communications system is used, allowing 
the utilization of thefirst communications system (asyn- 
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chronous transmission 42) in the region other than the 
region (of time) when the first stream transmission 43 
and the second stream transmission 44 are performed. 
The regions of the first communications system that cor- 
respond to thefirst stream transmission 43 and the sec- 
ond stream transmission 44 become spare regions, be- 
cause if information transmission is performed in these 
regions it is feared that reception of the first stream 
transmission and the second stream transmission may 
be disturbed. With such a frame format, the first com- 
munications system is used for a case where commu- 
nications are performed to a device that is performing 
the first stream transmission 43 or the second stream 
transmission 44 via the second communications sys- 
tem, or for a case where the first stream transmission 
or the second stream transmission 44 is affected. 
[0073] Fig. 12 shows an example of a case of using 
the first communications system with the frame format 
shown in the above Fig. 11(a). In this figure, black ar- 
rows 1201 represents information transmission in the 
first communications system, and white arrows 1203 - 
1205 represent information transmission using the sec- 
ond communications system. In the example shown in 
the figure, thefirst stream transmission 43 from the com- 
munication device 1 to the communication device 2 (the 
arrow 1203), the second stream transmission 44 from 
the communication device 6 to the communication de- 
vice 1 (the arrow 1204), and the third stream transmis- 
sion 45 from the communication device 5 to the commu- 
nication device 6 (the arrow 1205) are performed in se- 
quence, using the second communications system. On 
the other hand, the communication device (control sta- 
tion) 7 and the communication device 1 which do not 
use the second communications system during the 
asynchronous transmission period 42 of the first com- 
munication system perform information transmission 
(the arrow 1 201 ) using the first communications system. 
The other region in the first communications system is 
treated as a spare region, and such control is performed 
that communications via the first communications sys- 
tem are not performed within the region that is used by 
the second communications system. 
[0074] Fig. 11(b) shows an example of a case of, 
when the second communications system is used, al- 
lowing the utilization of the first communications system 
(asynchronous transmission 42) within the region other 
than the region (of time) when thefirst stream transmis- 
sion 43 and the third stream transmission 45 are per- 
formed. The regions of the first communications system 
that correspond to the first stream transmission 43 and 
the third stream transmission 45 become spare regions, 
because if information transmission is performed in 
these regions it is feared that reception of the first and 
third stream transmission may be disturbed. With such 
a frame format, thefirst communications system is used 
for a case where communications are performed to a 
device that is performing the first stream transmission 
43 or the third stream transmission 45 via the second 



communications system, or for a case where the first 
stream transmission 43 or the third stream transmission 
45 are affected. 

[0075] Fig. 13 shows an example of a case of using 

s the first communications system with the frame format 
shown in the above Fig. 11 (b). In this figure, a black ar- 
row 1 301 represents information transmission in thefirst 
communications system, and white arrows 1303 - 1305 
represent information transmission using the second 

10 communications system. In the example shown in the 
figure, the first stream transmission 43 from the commu- 
nication device 1 to the communication device 2 (the ar- 
row 1303), the second stream transmission 44 from the 
communication device 6 to the communication device 1 

is (the arrow 1304), and the third stream transmission 45 
from the communication device 2 to the communication 
device 3 (the arrow 1305) are performed in sequence, 
using the second communications system. On the other 
hand, the communication device (control station) 7 and 

so the communication device 2 which do not use the sec- 
ond communications system during the asynchronous 
transmission period 42 of the first communications sys- 
tem perform information transmission (the arrow 1301) 
using the first communications system. The other region 

25 in thefirst communications system is treated as a spare 
region, and such control is performed that communica- 
tions via the first communications system are not per- 
formed within the region that is used by the second com- 
munications system. 

30 [0076] Fig. 11(c) shows an example of a case of, when 
the second communications system is used, allowing 
the utilization of thefirst communications system (asyn- 
chronous transmission 42) in the region other than the 
region (of time) when the second stream transmission 

35 44 and the third stream transmission 45 are performed. 
The regions of the first communications system that cor- 
respond to the second stream transmission 44 and the 
third stream transmission 45 become spare regions, be- 
cause if information transmission is performed in these 

40 regions it is feared that reception of the second or the 
third stream transmission may be disturbed. With such 
a frame format, the first communications system is used 
for a case where communications are performed to a 
device that is performing the second stream transmis- 

45 sion 44 or the third stream transmission 45 in the second 
communications system, or for a case where the second 
stream transmission 44 or the third stream transmission 
45 may be affected, 

[0077] Fig. 14 shows an example of a case of using 
50 the first communications system with the frame format 
shown in the above Fig. 11(c). In this figure, a black ar- 
row 1401 represents information transmission via the 
first communications system, and white arrows 1403 - 
1405 represent information transmission using the sec- 
55 ond communications system. In the example shown in 
thefigure, the first stream transmission 43 from the com- 
munication device 1 to the communication device 2 (the 
arrow 1403), the second stream transmission 44 from 
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the communication device 6 to the communication de- 
vice 1 (the arrow 1404), and the third stream transmis- 
sion 45 from the communication device 5 to the commu- 
nication device 6 (the arrow 1405) are performed in se- 
quence using the second communications system. On 
the other hand, the communication device (control sta- 
tion) 7 and the communication device 6 which do not 
use the second communications system during the 
asynchronous transmission period 42 of the first com- 
munications system perform information transmission 
(the arrow 1 401 ) using the first communications system. 
The other region of the first communications system is 
treated as a spare region, and such control is performed 
that communications via the first communications sys- 
tem are not performed within the region that is used by 
the second communications system. 
[0078] Fig. 11(d) shows an example of a case of, 
when the second communications system is used, al- 
lowing the utilization of the first communications system 
in only the region other than the region (of time) when 
stream transmission is being performed. The regions of 
the first communications system that correspond to the 
stream transmission 43-45 become spare regions, be- 
cause if information transmission is performed in these 
regions it is feared that reception of the second and the 
third stream transmission may be disturbed. With such 
a frame format, thefirst communications system is used 
for a case where communications are performed to a 
device that is performing stream transmission, or for a 
case where stream transmission is affected. 
[0079] Fig. 15 shows an example of a case of using 
the first communications system with the frame format 
shown in the above Fig. 11(d). In this figure, black ar- 
rows 1501 -1 506 represent information transmission via 
thefirst communications system, and white arrows 1507 
- 1509 represent information transmission using the 
second communications system. In the example shown 
in the figure, the first stream transmission 43 from the 
communication device 1 to the communication device 2 
(the arrow 1507), the second stream transmission 44 
from the communication device 6 to the communication 
device 1 (the arrow 1508), and the third stream trans- 
mission 45 from the communication device 5 to the com- 
munication device 6 (the arrow 1509) are performed in 
sequence using the second communications system. 
On the other hand, the information transmission (arrows 
1501 - 1506) using the first communications system is 
performed in order to perform broadcast transmission 
from the communication device (control station) 7 which 
does not use the second communications system during 
the asynchronous transmission period 42 of the first 
communications system. The other region of the first 
communications system is treated as a spare region and 
such control is performed that communications via the 
first communications system are not performed within 
the region that is used by the second communications 
system. 

[0080] As stated above, by controlling such that com- 



munications using the first communications system are 
not performed within a region that is used by the second 
communications system, it is able to prevent interfer- 
ence of both systems with each other. Besides, by per- 

s forming control such that a device which possibly inter- 
feres with the communication within the region that is 
used by the second communications system is re- 
strained from transmitting in this region, it is able to at- 
tempt coexistence of the second communications sys- 

10 tern and the first communications system. 

[0081] Besides, by controlling such that a region that 
is periodically used by thefirst communications system, 
that is, a region in which the Network synchronization 
information is sent out is not allocated to the second 

is communications system, it is able to interchange net- 
work information and to allow the second communica- 
tions system to coexist. 

[0082] Fig. 16(a) is a diagram representing the utili- 
zation of the first communications system in the case 

20 where the second communications system is affected. 
This figure shows such a state where the communica- 
tion device 1 performs the first stream transmission to 
the communication device 2 by using the second com- 
munications system. 

25 [0083] In this case, information transmission (black 
arrows in thefigure) by the communication device 3 may 
disturb the reception of the first stream transmission by 
the communication device 2 and therefore, such control 
is performed that information transmission using the first 

30 communications system is not performed while the first 
stream transmission is performed. 
[0084] Fig. 1 6(b) is a diagram showing the utilization 
of the first communications system in a case where the 
second communications system is not affected. This fig- 

35 ure shows a state where the communication device 1 
performs the first stream transmission to the communi- 
cation device 2 by using the second communications 
system. 

[0085] In this case, there is no such a fear that infor- 

40 mation transmission (black arrows in the figure) by the 
communication device 5 disturbs the reception of the 
first stream transmission by the communication device 
2 and therefore, information transmission using the first 
communications system can be performed while the first 

45 stream transmission is performed. 

[0086] Fig. 16(c) is a diagram showing the utilization 
of the first communications system in a case where in- 
fluences on the second communications system are 
considered individually. This figure shows such a state 

50 where the communication device 1 performs the first 
stream transmission to the communication device 2 by 
using the second communications system and the com- 
munication device 4 performs the second stream trans- 
mission to the communication device 5 by using the sec- 

55 ond communications system. 

[0087] in this case, there is such a fear that informa- 
tion transmission (black arrows in the figure) by the com- 
munication device 6 disturbs the reception of the second 
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stream transmission by the communication device 5 and 
therefore, such control is performed that information 
transmission using the first communications system is 
not performed while the second stream transmission is 
performed. On the other hand, because there is no such 
a fear that reception of the first stream transmission at 
the communication device 2 is disturbed, information 
transmission using the first communications system can 
be performed while the first stream transmission is per- 
formed. 

[0088] In this connection, considering influences on 
the first stream transmission, such a process may be 
adopted that information transmission using the first 
communications system is preferentially performed 
within the third period in which both of the first stream 
transmission and the second stream transmission are 
not performed, and only in a case where the third region 
is insufficient, the information transmission is performed 
within the region in which the first stream transmission 
is performed. 

[0089] As to the control of the information transmis- 
sion shown in Fig. 5 - Fig. 1 6, the communication control 
unit 1 7 performs it on the basis of the Network synchro- 
nization information that is broadcasted. 
[0090] As described above, a radio communications 
system is composed of the first communications system 
that is controlled by the control station and the second 
communications system that is different from the first 
communications system, and the radio communications 
system is controlled using the first communications sys- 
tem that is capable of two-way transmission, and com- 
munications between arbitrary communication stations 
or communications between a communication station 
and the control station are performed using the second 
communications system as necessary; therefore, it is 
able to control the radio network effectively by the use 
of the first communications system, and also is able to 
perform radio transmission efficiently using the second 
communications system. 

[0091] By controlling the second communications 
system using the first communications system, it be- 
comes possible to multiplex and transmit information to 
be transmitted via the second communications system. 
[0092] Even in a case where an ultra wideband signal 
is employed, becausethe radio communications system 
is composed of the first communications system of 
which the network is controlled by the control device and 
the second communications system having a different 
network formation from the first communications sys- 
tem, and the first communications system that is capa- 
ble of two-way transmission is used for controlling the 
second communications system, and information trans- 
mission between arbitrary communication devices or 
between a communication station and the control sta- 
tion is performed using the second communications sys- 
tem as necessary, it is able to control the radio network 
effectively by using the first communications system, 
and also able to perform radio transmission efficiently 



by using the second communications system. 
[0093] Besides, in the first communications system, 
even though a signal based on the conventional radio 
transmission method is being used in the identical 

s space, it is able to perform information transmission 
while diminishing the mutual influences. That is, it is able 
to cause the second communications system to work, 
without counteracting the operation of the first commu- 
nications system. 

10 [0094] In a radio transmission method and a radio 
transmission device of the present invention, it is able 
to use a radio system based on IEEE802. 11 like a wire- 
less LAN or a radio system based on IEEE802. 15 like 
Bluetooth, as the first communications system. Thereby, 

is it is able to employ the existing protocol so as to control 
the radio transmitting/receiving unit of the first commu- 
nications system, and also able to employ chips on the 
market, therefore, it is able to compose the whole sys- 
tem inexpensively. 

20 

Industrial Applicability 

[0095] The radio communications system, control sta- 
tion, communication device, communication control 
25 method, radio communication method and communica- 
tion control program of the present invention is applied 
to a radio communications system comprising a small- 
scale radio network having a control station and a small- 
scale network without a control station, for example. 

30 

Claims 

1. A radio communications system comprising a first 
35 radio system and a second radio system different 

from said first communications system, wherein 

a control station of said first radio system con- 
trols communications of communication devices 
belonging to said second communications system, 
40 with a control signal of said first communications 
system. 

2. The radio communications system according to 
Claim 1 . wherein 

*5 said control station controls the communica- 

tions of said communication devices belonging to 
said second communications system, with said con- 
trol signal of said first communications system, so 
as to avoid collision between two communications 

so via said first and second communications systems 
to one of said communication devices. 

3. The radio communications system according to 
Claim 1 . wherein 

55 a part of said communication devices com- 

prises second communications system control 
means for controlling the communications of said 
communication devices belonging to said second 
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communications system, via said second commu- 
nications system. 

4. The radio communications system according to 
Claim 3, wherein: s 

said control station transmits said control signal 
of said first communications system to a com- 
munication device having said second commu- 
nications system control means; and 10 
the communication device having said second 
communications system control means trans- 
mits said control signal received of said first 
communications system to a plurality of said 
communication devices via said second com- is 
munications system. 

5. The radio communications system according to 
Claim 1 , wherein 

said first communications system and said 20 
second radio system have different physical layers. 

6. The radio communications system according to 
Claim 1 , wherein 

said first communications system and said 25 
second radio system use different signal wave- 
forms, 

7. The radio communications system according to 
Claim 1 , wherein 30 

said first communications system and said 
second radio system have different transmission 
bandwidths. 

8. Acontrolstationofafirstradiocommunicationssys- 35 
tern in a radio communications system comprising 
said first radio system and a second radio system 
different from said first radio system, wherein 

said control station controls communications 
of said communication devices belonging to said 40 
second communications system, with a control sig- 
nal of said first communications system. 

9. The control station according to Claim 8, wherein 

said control station seizes the communication 45 
status of said second radio system to determine 
whether information transmission using said first ra- 
dio system is performed. 

10. A communication device capable of accessing a so 
first communications system of which the network 

is controlled by a control station and a second com- 
munications system having a different network for- 
mation from said first communications system, said 
communication device comprising: 55 

channel-allocation requesting means for trans- 
mitting a channel-allocation request for said 
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second communications system to said control 
station on the basis of network information giv- 
en from said control station which controls said 
first communications system; 
receiving means for receiving allocated-chan- 
nel information of said second communications 
system allocated by said control station in re- 
sponse to said channel-allocation request; and 
transmitting means for performing information 
transmission via said second communications 
system based on said allocated-channel infor- 
mation. 

11. The communication device according to Claim 10, 
wherein 

said first communications system is a radio 
system for performing communications employing 
a prescribed frame structure, and said second com- 
munications system is a radio system employing an 
ultra wideband signal. 

12. A communication device capable of accessing a 
first communications system of which the network 
is controlled by a control station and a second com- 
munications system having a different network for- 
mation from said first communications system, said 
communication device comprising: 

first communication means for performing com- 
munications via said first communications sys- 
tem; 

second communication means for performing 
communications via said second communica- 
tions system; and 

transmission control means for receiving net- 
work information transmitted from said control 
station which controls said first communica- 
tions system, via said first communication 
means, and performing information transmis- 
sion via said second communications system 
based on the network information. 

13. The communication device according to Claim 12, 
further comprising 

control means for said second communica- 
tions system. 

14. Acommunication control method of a control station 
of a first radio communications system in a radio 
communications system comprising said first radio 
system and a second radio system different from 
said first radio system, said communication control 
method comprising: 

a step of receiving a channel-allocation request 
from a communication device belonging to said 
second radio communications system; 
a step of searching for available channels in re- 
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sponse to said channel-allocation request; and 
a step of giving a notice of allocated-channel 
information of said second radio communica- 
tions system obtained by the search, via said 
first radio system. 

15. The communication control method according to 
Claim 14, wherein 

said allocated-channel information is to allo- 
cate to said second communications system a time 
region other than the time region which periodically 
allocated to said first communications system. 

16. The communication control method according to 
Claim 14, wherein 

said first communications system is used 
within the time region other than the time region al- 
located to said second communications system. 

17. The communication control method according to 
Claim 14, wherein 

in a case of performing communications via 
said first communications system to said communi- 
cation device performing communications via said 
second communications system, control is per- 
formed so that the communications via said first 
communications system does not disturb the com- 
munications via said second communications sys- 
tem. 

18. The communication control method according to 
Claim 14, wherein 

said second radio system is used for arbitrary- 
way communications. 

19. The communication control method according to 
Claim 14, wherein 

said first communications system is a radio 
system for performing communications employing 
a prescribed frame structure and said second com- 
munications system is a radio system employing an 
ultra wideband signal. 

20. A communication control method of a control station 
of a second radio communications system in a radio 
communications system comprising a first radio 
system and said second radio system different from 
said first radio system, said communication control 
method comprising: 

a step of receiving allocated-channel informa- 
tion of said second radio communications sys- 
tem given from a control station of said first ra- 
dio communications system via said first radio 
communications system; and 
a step of giving a notice of said allocated-chan- 
nel information received, to a plurality of com- 
munication devices via said second radio com- 



munications system. 

21 . A radio communication method for performing com- 
munications between communication devices in 

5 first and second radio systems by using said first 
radio system of which the network is controlled by 
a control station and said second radio system hav- 
ing a different network formation from said fist radio 
system, said radio communication method compris- 

10 ing: 

a step at which said control station gives a no- 
tice of network information to said communica- 
tion devices via said first communications sys- 
15 tern; and 

a step at which said communication devices 
perform information transmission via said sec- 
ond communications system based on said 
network information. 

20 

22. A communication control program of a control sta- 
tion of a first radio communications system in a ra- 
dio communications system comprising said first ra- 
dio system and a second radio system different from 

25 said first radio system, said communication control 
program comprising: 

a step of receiving a channel-allocation request 
from a communication device belonging to said 

30 second radio communications system; 

a step of searching for available channels in re- 
sponse to said channel-allocation request; and 
a step of giving a notice of allocated-channel 
information of said second radio communica- 

35 tions system obtained by the search, via said 

first radio system. 

23. A communication control program of a control sta- 
tion of a second radio communications system in a 

40 radio communications system comprising a first ra- 
dio system and said second radio system different 
from said fist radio system, said communication 
control program comprising: 

a step of receiving allocated-channel informa- 
tion of said second radio communications sys- 
tem given from the control station of said first 
radio communications system via said first ra- 
dio communications system; and 
a step of giving a notice of said allocated-chan- 
nel information received, to a plurality of com- 
munication devices via said second radio com- 
munications system. 
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Description of Reference Numerals 
IT- -interface unit, 12--radio transmission buffer, 13---first 
radio system transmitting/receiving unit, 14--antenna, 15---second 
radio system transmitting/receiving unit, 16---radio reception 
buffer, 17---communication control unit, 18--information storage 
unit 
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